The two West-Germanic languages Dutch and Afrikaans are so closely related that they can be expected to be mutually intelligible to a large extent. The present investigation focuses on written language. Comprehension was established by means of cloze tests on the basis of two newspaper articles. Results suggest that it is easier for Dutch subjects to understand written Afrikaans than it is for South African subjects to understand written Dutch. In order to explain the results, attitudes as well as several types of linguistic distances were assessed. The relations between attitude scales and intelligibility scores were few and weak. Asymmetries in the linguistic relationships between the two languages are probably more important, especially the asymmetries in the number of non-cognates and the opacity of the relatedness of cognates. These asymmetries are caused by historical developments in Dutch and Afrikaans, with respect to the lexicon, the grammar, and the spelling.
(1) How well do Dutch subjects with no knowledge of Afrikaans understand written Afrikaans? (2) How well do South African subjects with no knowledge of Dutch understand written Dutch? (3) Can a possible asymmetry in comprehensibility be explained by asymmetrical attitudes? (4) Can a possible asymmetry in comprehensibility be explained by asymmetrical linguistic relationships? Before describing what method we used to answer these questions and what the results were, we will give some background information on the two languages involved, i.e. Dutch and Afrikaans.
Dutch and Afrikaans
Together with High-German and Low-German, Afrikaans and Dutch constitute the continental branch of the West-Germanic languages. Dutch is older than Afrikaans. The oldest text which is generally seen as being written in Dutch dates from the first half of the twelfth century (Van der Wal 1992) . The origin of Afrikaans can be traced back to 1652, when a small group of not more than 200 Dutch Calvinists settled on The Cape to secure the fresh water supply for Dutch ships on their way to the East-Indies. The central persons came from the western part of the Netherlands, and some characteristics of their speech are still present in modern Afrikaans. However, the Dutch as spoken by the early colonists changed rather quickly due to the fact that it mostly came to be used by speakers with an insufficient command of Dutch (see Ponelis 1997) . At the end of the seventeenth century, the linguistic diversity at The Cape was enormous. There were speakers of, among others, High-German, Low-German, French, Malay, Portuguese, and Khoikoi. Although the proportion of native Dutchmen was low and their social structure loose, Dutch nevertheless won the competition with the other languages due to the political and economic dominance of the Dutch East India Company. Creolisation processes led to severe reduction of Dutch morphology, especially in the verb system. There was a loss of congruence, the imperfect tense, the infinitive, and the distinction between strong and weak verbs. The nominal system was reduced by the loss of gender distinctions and the pronominal system by the loss of unstressed forms. The incorporation of elements and structures from other languages, such as Malay, Khoikoi and English (see Ponelis 1997) , led to a further divergence between Afrikaans and Dutch. In 1921 Afrikaans was assigned the official status of an independent language. Present-day South Africa hosts a large number of languages. In addition to Afrikaans there are ten other languages with an official status.
1 According to the last census of 1996, Afrikaans is now spoken by almost six million people, both white and black. This amounts to 14% of the South African population. Most speakers of Afrikaans live in the Western Cape (39%), Gauteng (21%), the Northern Cape (10%) and the Eastern Cape (10%). Afrikaans is the native language of people of all social classes. Most live in urban areas, but a minority of 20% live in the countryside. Before 1994 Afrikaans was used in the official domains more often than English, but nowadays it is the other way round. Due to the increasing prestige of English and the recognition of various Bantu languages, the number of speakers of Afrikaans is decreasing. Afrikaans is a standardized language which is taught at all educational levels. There are five universities where Afrikaans is used, at least partly, as the medium of instruction.
Modern Standard Dutch is the mother tongue of 16 million people living in the Netherlands. The second official language of the Netherlands, Frisian, is spoken by 350.000 people in the province of Friesland in the north. Dutch is also the mother tongue of 6 million people from the northern part of Belgium (Flanders). The remaining 4 million Belgians (the Walloons) speak French. The large majority of inhabitants have a fair command of the standard language, though dialect differences are still considerable, especially in peripheral areas in the south, the north, and the east of the Netherlands and in the whole of Flanders. Outside of Europe, Dutch is the official language (but not necessarily the mother tongue) of the inhabitants of Surinam and the Dutch Antilles. Indonesia has been independent since 1948, but there are still quite a few older people who speak the language well.
Comprehensibility

Method 2.1.1 Subjects
The Dutch subjects participating in the study were 32 pupils (11 boys and 21 girls). About half originated from Zwolle and surroundings in the northeastern part of the country; the other half came from The Hague in the west. In the Netherlands, children have to choose at an early age between various types of secondary education. All subjects participating in the present study were in their prefinal year of Dutch VWO, i.e. pre-university education. Their mean age was 16.0 years. They reported no active and at most a very superficial, passive knowledge of Afrikaans. All subjects spoke Dutch as their mother tongue.
The South African subjects were 33 pupils (20 boys and 13 girls) attending an Afrikaansspeaking school. They originated from Hennenman and surroundings in the province of Vrystaat. The South African educational system differs from the Dutch system in that all children attend the same type of secondary school. However, courses are offered at two different levels for each school subject. All subjects participating in the present study took at least four school subjects at the higher level, which allows access to the university. Their mean age was 16.9 years. They reported no active and no, or not more than a very superficial, passive knowledge of Dutch. All subjects spoke Afrikaans as their mother tongue.
Task
Text comprehension was assessed on the basis of two Dutch newspaper articles with an average level of difficulty.
2 One article ('the dating text') was about dating agencies and comprised 329 words; the other ('the feminist text') dealt with the image of women created by modern music stations and consisted of 317 words. Intelligibility was assessed by means of a variant of the cloze test.
3 In both texts, five nouns, five adverbs, five adjectives, and five verbs were selected at random. These were placed in alphabetic order above the text and replaced by blanks in the text. Next, the two texts were translated into Afrikaans and the same words were removed and placed above the texts. 4 The subjects were given ten minutes to put the 20 words back in the right place in the texts. The percentage of words placed back correctly was taken as a measure of the intelligibility of the written texts.
Design
The experiment consisted of three blocks. In the first block the subjects filled in a questionnaire about their personal background. In the second block they rated a number of attitude scales (see Section 3) and completed the cloze test for the language they were not familiar with (L2), i.e. Dutch for the South African subjects and Afrikaans for the Dutch subjects. The third block consisted of the same tasks for the subjects' own language (L1). Half of the subjects from each country was given the feminist text in Afrikaans and the dating text in Dutch, and the other half of the subjects the other way round. 
Results
To determine how well Dutch subjects understand written Afrikaans and how well South African subjects understand written Dutch (research questions 1 and 2) we counted how many items were placed back correctly in the text. To obtain a greater stability we added up the data for the two texts. The results are given in Table 1 . It can be seen that the Dutch subjects performed considerably better for the Afrikaans versions of the texts (66.5% correct) than the South African subjects pupils for the Dutch versions of the text (14.3% correct). To make sure that the task as such was feasible, the subjects had also carried out the cloze test for their own language. The Dutch subjects performed as we had hoped, they hardly made any mistakes (97.7% correct). However, the score for the South African subjects was unexpectedly low (64.1% correct).
A low level of proficiency in Afrikaans cannot have caused the mediocre performance of the South African subjects for their own language as such. They were native speakers of Afrikaans, they lived in a predominantly Afrikaans-speaking community, they went to an Afrikaans-speaking school, and the school itself ranks among the 25 best schools in the province. Moreover, the fact that seven pupils had the maximum score of 20 points (four for the dating text and three for the feminist text) proves that some subjects were indeed able to carry out the test without making any mistake. The difference between the South African and the Dutch subjects cannot be attributed to a difference in age or the level of education, since they had been carefully matched in this respect. According to their teacher the children 'is goed opgevoed en hul ontwikkeling is op standaard' (are well educated and their development is normal). Was the subject matter perhaps less interesting and less familiar to the South African pupils than to the Dutch pupils? Or could it be that the South African pupils were less used to making (cloze) tests than the Dutch pupils?
Whatever the reason may be, the difference between the two subject groups in their performance for L1 is unfortunate, because it hampers the comparison of the test results for L2. Nevertheless, there are two indications that the Dutch texts were more difficult for the South African subjects than the Afrikaans texts were for the Dutch subjects. In the first place, the within-group difference between the scores for L2 and L1 is larger for the South African subjects (64.1% -14.3% = 49.8%) than for the Dutch subjects (97.7% -66.5% = 31.2%). The difference, tested by means of a t-test for independent samples, is significant at the 1% level. If the subjects' interest in the texts or their experience with (cloze) tests had been the only factors playing a role, one would have expected a similarly large effect on the scores for both L1 and L2. In the second place, there were four Dutch subjects who did very well (at least 18 out of the 20 items correct) for both L1 and L2, whereas there were no such subjects among the South African pupils. None of the seven South African subjects who had all 20 items correct in L1 had more than five items correct in L2. Again, this result cannot be explained by general factors such as lack of interest or lack of experience. 6 We therefore feel justified in concluding that the comprehension of written Afrikaans and Dutch is asymmetrical: Dutch is more difficult for South African readers than written Afrikaans is for Dutch readers. We will consider two kinds of explanation for the asymmetrical results of the cloze test. We will examine a possible relationship with an asymmetry in the subjects' language attitudes in Section 3 and with an asymmetry in the linguistic relationships in Section 4.
Attitudes
The cloze test results show that Afrikaans texts are easier to understand for Dutch readers than Dutch texts are for South African readers. In the literature (e.g. Maurud 1976 , Bø 1978 , Börestam 1987 , and Wolff 1959 , attitudes are often held responsible for such asymmetrical results. It is assumed that if the attitudes of speakers of L1 are more positive towards L2 than the attitudes of speakers of L2 towards L1, speakers of L1 will also have fewer problems in understanding L2 than speakers of L2 will have in understanding L1. It is reasoned that a positive attitude will encourage the reader or listener to try and understand the language in question, whereas a negative attitude will discourage the reader or listener from making an effort. To determine whether in our case the asymmetry in comprehensibility could be explained by asymmetrical attitudes (research question 3) we asked the subject to rate a number of attitudinally related issues.
Method
The attitudes related to the languages themselves, the speakers of the languages and the countries where the languages are spoken. The underlying assumption in constructing the attitude test is that attitudes towards languages and language varieties may be influenced by social connotations. Trudgill and Giles (1978) , for example, used social connotations to explain why British-English varieties spoken in large cities were rated less positively than equally diverging varieties in the countryside. Below we give the question form that had to be filled in by the South African subjects for Dutch. The same scales had to be rated by the Dutch subjects for Afrikaans. All scales, except the last one, were rated for the subjects' own language as well. 
Results
The mean attitude ratings given by the two groups of subjects are visualized in Fig. 1 . In this figure as well as in Table 2 the direction of the scales has been reversed to facilitate the interpretation. In contrast to the original form, higher values now denote more positive ratings. It can be seen in Fig. 1 that in all cases the Dutch subjects are more positive towards Afrikaans than the South African subjects towards Dutch. All differences, tested by means of t-tests for independent samples, are significant at the 1% level. So, generally speaking one would tend to answer the third research question Can the asymmetry in comprehensibility be explained by asymmetrical attitudes? in the affirmative. However, more conclusive is the direct relationship between the attitudinal ratings and the comprehension ratings for the individual subjects. One would like to know whether the same subjects who expressed a relatively positive attitude towards L2 were also the more successful ones in understanding L2. The correlation results are given in Table 2 , both for the six individual scales and for all scales together. 7 Again, we find some evidence that there is indeed a relation between attitudes and reading performance in the expected direction. For both groups of subjects there is a positive and significant correlation between overall attitude scores and test results. However, the percentages explained variance are low, not more than 19.4% for the Dutch subjects and 20.2% for the South African subjects. Moreover, there are no significant correlations for the separate scales rated by the South African subjects and only two significant correlations for the separate scales rated by the Dutch subjects. The Dutch pupils who find South African people likeable and intelligent tend to do better on the cloze test than their classmates who have a less positive opinion with respect to these two personality traits. Again, the percentages explained variance are low, namely 26.0% and 16.0%, respectively.
The correlations in Table 2 are based upon the absolute attitude ratings for L2 as presented in Fig. 1 . We also computed relative attitude ratings by subtracting the ratings for L1 from the ratings for L2. This shows for example how much more beautiful the Dutch subjects find Afrikaans than their own language. These relative attitude ratings were also correlated with the comprehension ratings. Now there were even fewer significant coefficients. We conclude that attitudes may have played at the most a weak role in the subjects' understanding of L2. In the next section, we will investigate the relationship between intelligibility and linguistic relationships. 
Linguistic relationships
In addition to attitudes, comprehensibility is likely to be influenced by the linguistic similarity between the languages involved. To answer our fourth research question Can the asymmetry in comprehensibility be explained by asymmetrical linguistic relationships? we computed seven linguistic distance measures.
Method
As a first step in the linguistic analysis, the Afrikaans texts were aligned with the Dutch texts and the Dutch texts with the Afrikaans texts. To predict intelligibility, the linguistic relationships between the texts had to be calculated in both directions. An Afrikaans word in the text may have an equivalent synonym in Dutch, so that its meaning can be easily deduced by the Dutch reader. However, the opposite is not necessarily the case. The Dutch word may not have an equivalent synonym in Afrikaans (see measure A for further explanation). So, from a communicative point of view the linguistic relationships between the texts may be asymmetrical.
As an example of an aligned word string, we take the title of the dating text in the two languages: Du. niet lang en blond maar een kleine kale sukkel vs. Afr. nie lank en blond nie maar 'n klein kaalkop lamsak 'Not long and blond but a small bald duffer'. The example shows that we sometimes adjusted the word order to obtain a better matching of corresponding words: the two separate elements of Afrikaans double negative nie nie (nie lank en blond nie) were joined to match the single Dutch negative niet. This was done to avoid having word pairs with an empty element. Another adjustment pertained to the imperfect tense in Dutch (e.g. vormden 'formed'), which was replaced by the perfect tense (hebben gevormd 'have formed') to match the Afrikaans verb form (het gevorm). Due to these adjustments the distances between the texts were reduced to some degree. The alternative, even less satisfying, solution would have been to have incomplete word pairs and leaving part of the texts out of consideration. The first three measures A, B and C bear on the historical relationship between the words. Measure D consists of the Levenshtein distance, a computer-based algorithm that we used to determine the orthographic similarity between the word forms. Measures E, F, and G were developed to express the communicative effects of divergent word forms. The measures will be explained in further detail below.
Measure A. Percentage of related words
A large proportion of related words, i.e. words in two languages with a common root, can be expected to facilitate mutual comprehension. Therefore, the percentage of related words in the texts is an obvious candidate to predict comprehensibility. The relationship between words does not necessarily have to be direct. In some cases, the meaning of a word can be deduced indirectly, via a cognate synonym. For example, the word vaak ('often') in the Dutch text corresponded with dikwels in the Afrikaans text. These two words are non-cognates. Nevertheless, the Dutch reader can easily understand Afrikaans dikwels because the word dikwijls exists in Dutch as a synonym of Dutch vaak. Note that the opposite does not hold true, the South African reader cannot understand Dutch vaak, as this word does not exist in Afrikaans as a synonym of dikwels. This shows that mutual comprehensibility may be asymmetrical and that the linguistic relationships between the two languages may depend on whether they are considered from the viewpoint of the Dutch subjects or from the viewpoint of the South African subjects. The percentage of related words, either directly or via a synonym, in the text constitutes the first linguistic distance measure. 8 Because content words (nouns, adjectives, numerals, main verbs) are more important for intelligibility than function words (articles, conjunctions, prepositions, pronouns, auxiliaries, modals, particles, adverbs), the measure was calculated separately for these two word categories.
Measure B. Percentage of paradigm-related words
If it is not possible to deduce the meaning of a word because the words are related directly, it may be possible to deduce the meaning paradigmatically, i.e. via the grammar. For example, the Afrikaans translation of the Dutch word zijn ('are', third person plural present tense of the verb 'to be') is is. Strictly speaking, zijn and is are not related, neither directly nor via a synonym. A Dutch reader may nevertheless understand the meaning of Afrikaans is, because the form exists in Dutch as well with a slightly different grammatical meaning. Dutch is is the third person singular present tense of the verb 'to be'. So, in Dutch is and zijn belong to the same paradigm. Paradigm-related cognates can also operate via a synonym. The percentage of words in the text that are related via a paradigm, either directly or via a synonym, constitutes the second distance measure. Most of the words in this category are function words.
Measure C. Percentage of non-related words
If a word in an unfamiliar language bears no relationship with any word in the mother tongue, its meaning cannot be retrieved. Examples in the texts are Afr. boude en Du. billen 'buttocks'. In our study, we left a possible relationship with a third language out of consideration. In the first place we did not measure subjects' command of other languages, and in the second place we do not know to what extent subjects made use of their knowledge of languages in the task. The percentage of 'true' non-cognates (i.e. those non-related words that have no related synonym in L1) should be an important indicator of intelligibility. It is the complement of the first two measures. Measure A comprehends the paired words in L1 and L2 that are related directly, measure B comprehends the paired words in L1 and L2 of which the forms are not related directly but of which the meaning can nevertheless be retrieved by the reader because the form in L2 is related to a form in L1 in the same paradigm, and measure C comprehends the paired words in L1 and L2 which are not related directly nor via a paradigm.
Measure D. Levensthein distance 9
In many cases a non-linguistically trained person will be able to recognize a related word. However, some cognates will be easier to recognize than others. Due to speech changes and/or spelling conventions, the word forms may have diverged to such an extent that the original relatedness is no longer discernible. We assessed the degree of similarity between word forms by means of the socalled Levenshtein distance. This is an objective measure that can be calculated automatically by computer. The Levenshtein distances are based on the aligned texts as described above. However, whenever a non-related word was interpretable indirectly via a cognate synonym (see measure A), the distance with the synonym was computed rather than with the original word.
In the present study, the Levenshtein distance between corresponding words is based upon the minimum number of letters that need to be inserted, deleted or substituted in order to transform the word in the one language into the corresponding word in the other language. The fewer operations are needed, the greater the similarity. All operations were given an equal weight. 10 Word length was compensated for by dividing the total sum of costs by the number of alignments of letters. We refer to Heeringa (2004) for a more extensive explanation of the procedure and an overview of different variants of the measure. As an example we present the calculation of the distance between the written Dutch word dochtertje, the diminutive of 'daughter', and the corresponding Afrikaans word dogtertjie. It can be seen that the transformation involved one substitution of a consonant by another consonant (g by c), one insertion (h), and one deletion (i). The sum of costs (1 + 1 + 1 = 3) is divided by the number of alignments (11). The result is a distance of 27.3%. The transformation from Afr. vir to Du. voor 'for' involves one substitution and one insertion and only four alignments, resulting in a rather large distance (50.0%). An example of a small distance can be found for the word for 'visitors' Afr. besoekers vs. Du. bezoekers. This transformation involves only a substitution of z by s while the number of alignments is large (9) . This results in a distance of 11.1%. The total Levenshtein distance between texts is the mean distance over all word pairs.
Measure E. Lexical opacity
The Levenshtein distance as described in the preceding paragraphs only assesses whether letters are identical or different. It does not take into account the communicative consequences of the differences. For example, differences at the beginning of a word have been found to be more detrimental to word recognition than differences at the end of a word (Broerse and Zwaan 1966) . At present it is not yet possible to compute the effect of this and other factors, such as the relative contribution of vowel and consonants, automatically, even less so in the context of related languages. We therefore estimated the recognizability of the relationship between pairs of words ourselves, basing our judgments on our own intuitions as language users. We distinguished the following four degrees of lexical opacity.
• Lexical relatedness completely transparent (0 point) When two cognates have the same form in present-day Afrikaans and Dutch, there is obviously no recognition problem. An example is Du. and Afr. uitbuiting 'exploitation'. Identical word forms were given a rating of 0 points.
• Lexical relatedness reasonably transparent (1 point)
One point was assigned when differences between cognates were so few and so obvious that we assumed the reader to have few problems seeing the relationship. Example: Du. zeventig and Afr. sewentig 'seventy'.
• Lexical relatedness rather opaque (2 point)
Two points were assigned to cognates that differed so much that we assumed that it would be hard for non-linguistically trained readers to see the relationship. In almost all cases differences in several letters are involved. Example: Afr. seuntjie and Du. zoontje 'son'.
• Lexical relatedness completely opaque (3 point)
In some cases two cognates have so little in common synchronically that it must be (virtually) impossible for a non-linguistically trained reader to see that they are related. Example: Afr. hê and Du. hebben 'have'.
The lexical opacity of the Afrikaans words for Dutch readers was rated by the second author, who is Dutch. Her ratings were compared with the independent ratings of a second Dutch linguist. 11 The percentage of identical scores was 90.1% and the correlation coefficient .92. On the basis of these outcomes we decided that the ratings given by the author were reliable enough to be kept unchanged. To rate the lexical opacity of the Dutch words for South African readers the second author worked together with a native speaker of Afrikaans.
12 Measure E, and also measures F and G, was computed only for related words (directly, via a synonym or via a paradigm) and not for non-related words. The latter are not interesting, as they are by definition non-transparent. At the text level, measure E was computed by adding the scores for all word pairs and dividing it by the total number of word pairs. The ratings can vary between 0 and 3, but they have been rescaled to obtain percentages.
Measure F. Grammatical opacity
In addition to a correct interpretation of the lexical meaning, a correct interpretation of the grammatical meaning of a word is also necessary for a good understanding of a text. We distinguish two aspects of grammatical meaning: (a) is Afr. die as in die feministe 'the feminist'. In this context speakers of Dutch will be inclined to interpret die as a demonstrative pronoun, whereas in fact it is a definite article in Afrikaans. An example of type (b) is Afr. is, which will be interpreted by speakers of Dutch as the third person singular present tense of the verb zijn 'to be' (see measure B). In Afrikaans, however, the form may refer both to the singular and to the plural. Grammatical meaning is either transparent (0 point) or opaque (1 point). The two types (a) and (b) were rated separately. The ratings for the grammatical opacity of a word may therefore vary between 0 and 2. All points were added up and divided by the total number of word pairs. The resulting values were rescaled to percentages.
Measure G. Total opacity
To determine the total opacity of a word we have added up measures E and F. As measure E goes from 0 to 3 and measure F from 0 to 2, lexical opacity is weighted more heavily than grammatical opacity. We think this adequately represents the relative contribution of the two measures to text comprehension. The values from 0 to 5 have been rescaled to percentages.
Results
The results of the first three linguistic measures are presented in Table 3 . In all cases tokens are presented rather than types. It can first of all be observed (measure C) that the South African subjects have to deal with a considerably higher percentage of non-related words (17.3%) when reading the texts in L2 than the Dutch subjects (2.1%). True non-cognates, that have no related synonym in L1, are of the utmost importance, since they are by definition unintelligible and a single unintelligible word can make a whole sentence or an even larger part of the text incomprehensible. In the original texts, the percentage of non-cognates was of course symmetrical. The asymmetry in the percentages of non-related words in Table 3 is caused by two factors, which in turn explain several other asymmetries in the table.
The lower percentage of non-related content words from the perspective of the Dutch reader (3.7% of all content words) relative to that of the South African reader (16.9% of all content words) is due to the fact that there were more non-related content words in the Afrikaans text that could be replaced by a related synonym in Dutch (81.3% of all non-related content words in the original text) than there were non-related content words in the Dutch texts that could be replaced by a related synonym in the Afrikaans (27.9%). This is to a large extent due to the moment at which Afrikaans originated. In Dutch there are many doublets of which one element is a relatively recent borrowing (from French, English or German) and the other indigenous. Afrikaans often only has the older form, for example (first attestation in Dutch in parentheses) Du. café (1897 < French) / kroeg (1588) versus Afr. kroeg 'pub'. That the age of words often played a role also appears from other examples in the texts, such as Du. lol (1897) / plezier (1574) versus Afr. plesier. In Afrikaans, there have been more restrictions on borrowing:
[B]ecause of the perceived threat to the separate identity of Afrikaners vis-à-vis their Englishspeaking compatriots, there is a longstanding fear of those international loanwords with cognate forms in English such that they are now regarded as dispensable anglicisms with preference being given to indigenous synonyms. (…) (Donaldson 1994: 503) .
Due to these historical and language political developments, the Dutch reader will be confronted with fewer unknown content words in the Afrikaans texts than the South African reader in the Dutch texts. The asymmetry in the percentages of non-related content words automatically leads to the asymmetry in the percentages of related content words in measure A. Of course in this case, the percentage is higher from the perspective of the Dutch reader (94.6%) than from the perspective of the South African reader (83.1%).
On the other hand, the lower percentage of non-related function words from the perspective of the Dutch reader (0.8% of all function words) relative to that of the South African reader (17.7% of all function words) has to do with the fact that many more function words in the Afrikaans texts could be interpreted via paradigmatic relationships (23.7% of the function words) than in the Dutch texts (no occurrences). So, in this case there is a trade-off between measure C and measure B. A clear case are the pronouns. The Afrikaans pronominal system is very much reduced compared to the Dutch pronominal system. For example, in Dutch there are two forms for the first person plural of the personal pronoun, namely wij 'we' for the subject and ons 'us' for the object. Afrikaans only has ons for both cases. Afrikaans ons will be familiar to the Dutch reader because of its paradigmatic relationship with wij in his own language, whereas the South African reader will be confronted with Dutch wij which has no related form in Afrikaans. Many similar examples can be added. Until now we have been counting the percentages of word pairs falling within different categories of relatedness. We will now look at these word pairs more closely. To express the degree of similarity, or rather dissimilarity, between corresponding words in the Dutch and Afrikaans texts in an objective way, we used the Levenshtein method (measure D). In principle, the Levenshtein distance between two languages A and B is symmetrical, i.e. it does not make a difference whether language A is taken as the point of departure or language B. However, in our case some non-related words in the texts were replaced by a synonym cognate. We just saw that this occurred more frequently from the perspective of the Dutch reader than from the perspective of the South African reader. As is to be expected, this asymmetry is reflected in the Levenshtein distances between Dutch and Afrikaans when they are computed for the texts as a whole, including the synonym cognates. The Levenshtein distance between the two languages is smaller when considered from the perspective of the Dutch reader (24.9%) than when considered from the perspective of the South African reader (33.0%). However, when considered for the three categories A, B, and C separately, the Levenshtein distances are symmetrical, and therefore of no further interest to us here. The results for the last three measures E (lexical opacity), F (grammatical opacity) and G (total opacity) are presented in Table 4 . The original values have been rescaled to percentages in order to facilitate comparison. The reader is reminded that in these measures the non-related words (category C in Table 3 ) were excluded. We will focus on the differences between the values as a function of the perspective taken (the Dutch or the South African reader). A t-test for independent samples showed that these were all significant at the 5% level, except for the opacity of the total meaning (measure G) of the content words and of all words together. 13 The pattern is clear. For the South African subjects reading the Dutch texts the lexical meaning of related words (measure E) is less transparent than for the Dutch subjects reading the Afrikaans texts. This holds for the function words (22.6% versus 13.3%) and content words (32.3% versus 21.0%) separately as well as for all words in the texts together (27.3% versus 16.7%). With respect to the grammatical meaning, we find asymmetries in the opposite direction. How can these findings be explained?
With respect to the asymmetrical opacity of the lexical meaning, orthography appears to be an important factor. The Afrikaans orthography presents few problems to the Dutch reader, whereas there are several aspects of the Dutch orthography that may confuse the South African reader. A clear example is the phoneme / i/, which, when evolved from West Germanic long /i/, is written in Afrikaans as y and in Dutch as ij. Dutch readers automatically interpret the letter y as an alternative spelling for ij, whereas South Africans readers may interpret ij as a sequence of a vowel and a consonant. The asymmetry is reflected in the lexical opacity scores for word pairs such as Afr. byna (0 point for the Dutch reader) and Du. bijna (1 point for the South African reader) 'almost'. A similar asymmetry is found in the spelling of / /. The spelling g in Afrikaans occurs in Dutch as well, and will therefore automatically be interpreted correctly. To the South African reader, however, the Dutch spelling ch must be obscure. This is reflected in asymmetrical lexical opacity ratings for a word pair such as Afr. regte (1 point for the Dutch reader) and rechte (2 points for the South African reader) 'straight'. The problems presented by the Dutch spelling were checked with a few speakers of Afrikaans, but have, of course, to be tested experimentally in future research.
The asymmetrical opacity of the grammatical meaning (measure F) is due to the fact that many Dutch words have been preserved in Afrikaans, but with a more general grammatical meaning. Above we gave the example of the personal pronoun ons, which in Dutch can only be used for the object form and not for the subject form, whereas in Afrikaans it can denote both cases. The South African reader is not confronted with an unfamiliar grammatical meaning, whereas the Dutch reader is. The situation is thus more confusing for the Dutch reader than for the South African reader. The verb system presents many similar asymmetries.
Taking into account that the lexical meaning is more important for text comprehension than grammatical meaning, the results for the communication-oriented measures again make plausible why the South African subjects were less successful in completing the cloze text for L2 than the Dutch subjects. 
Conclusion
A cloze test for two newspaper articles of average difficulty yielded higher percentages of correct answers for Afrikaans interpreted by Dutch speaking-subjects than for Dutch interpreted by Afrikaans-speaking subjects. In the literature, asymmetrical relationships in intelligibility are often attributed to language attitudes. Listeners or readers who have a relatively positive attitude towards L2 would have fewer problems understanding L2. This would have to do with motivation rather than with competence (e.g. Maurud (1976) , Bø (1978) and Börestam (1987) for asymmetries in intelligibility in the Scandinavian area and Wolff (1959) for Western Africa). In the present study, attitudes were measured by means of judgment scales related to the languages themselves, the speakers of the languages, and the countries where the languages are spoken. A few significant correlations were found between attitude ratings and intelligibility scores, in the expected direction. However, in terms of explained variance there is enough room for other factors to have played a role.
The first important linguistic factor that we hold responsible for the asymmetrical intelligibility is the percentage of non-related words in L2 for which there is no related synonym in L1. Due to the large number of content words imported in Dutch after Afrikaans developed and the loss of many Dutch function words in Afrikaans, the South African reader encountered more of these than the Dutch reader. The second important factor is the opacity of the relationship of the related words, which is greater for the Afrikaans words than for the Dutch words. With respect to lexical opacity this is mainly due to differences in spelling; with respect to grammatical opacity this is mainly due to differences between the morphological systems. The asymmetries in the linguistic relationships appeared very clearly from the measures which were done completely 'by hand', based on linguistic knowledge and intuitions, namely the percentages of (non-) related words and the lexical and grammatical opacity scores. We also used a variant of the computer-based Levenshtein algorithm, which measured orthographical similarity on the basis of the number of operations that were needed to transform the word in the one language into the corresponding word in the other. Prior to applying the Leventhstein distance measure, the words in the Afrikaans and Dutch texts had been aligned by hand, with some adaptations in the word order. Moreover, non-related words in L2 had been replaced by a synonym in L1 whenever this was possible. When correlating the Levenshtein distances with the scores for lexical opacity for the category of words that are related directly or via a synonym (measure A), we got significant coefficients of .79 for Dutch from the perspective of the South African reader and .52 for Afrikaans from the perspective of the Dutch reader. We can think of several reasons for the fact that the correlation is lower from the perspective of the Dutch readers than from the perspective of the South African readers. In the first place, there is less variance in the lexical opacity scores for Afrikaans than for Dutch. In Afrikaans there were only three words with a lexical opacity score of 3, whereas in Dutch there were 18. In the second place, in Afrikaans a large Levenshtein distance often corresponded with great lexical opacity, as is to be expected. However, there were also some cases where a large Levenshtein distance corresponded with little lexical opacity. For example, the Levenshtein distance between Afr. sy and Du. zij 'she' is 100%, since all letters are different. Nevertheless Afr. sy presents few problems for the Dutch reader. Word initial z is often pronounced as [s] in Dutch and y is a regular alternative in writing for ij. The combination of high values in the one variable with both high and low values in the other variable has, of course, a negative effect on the correlation coefficient. In the present study this and other factors have not been included in the Levenshtein distance measure. They depend to a large extent on the specific combination of languages and on the medium (spoken or written).
In future research we will concentrate on the intelligibility of single words in related languages and language varieties rather than texts. One of the things we would like to find out is whether deletions are more detrimental to the recognition of a related word in another language than insertions. In our material we found many examples of syncope, such as Afr. eie from Du. eigen 'own' and Afr. teen from Du. tegen 'against'. It is our intuition that the effect on intelligibility is asymmetrical in the sense that it will hinder the South African reader to a higher extent than the Dutch reader. However, this hypothesis has to be verified experimentally. We are also interested in non-linguists' intuitions about plausible sound correspondences and the role these play in written communication between speakers of related languages. To what degree do readers use silent speech in decoding unfamiliar word forms? Our ultimate goal is to develop a variant of the Levenshtein distance measure that is better able to predict the mutual intelligibility of word pairs between related languages and language varieties.
